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Aim
To repeat the survey last carried out in 2004 and to obtain further information on the nature of the occupational stressors associated with strain.
Methods
General Health Questionnaire-12 strain rates and job/life stressors were measured using a Work and Well-Being Questionnaire. Models of strain were developed for male and female personnel in the Royal Navy (RN) and males in the Royal Marines (RM).
Results
The response rate was 57%. The psychological strain rate was 31.5% overall. Personnel suffering from strain tended to be 'overcommitted' to work, had low levels of commitment to the NS and had suffered stressful life events (SLEs) in the previous 12 months. Strain rates declined with age and rank in males, but not in females. Strain was significantly positively correlated with levels of overcommitment, effortreward imbalance (ERI), role conflict, work-family conflict, organizational commitment and exposure to SLEs. Models of strain in the males and females in the RN and in the RM accounted for between 37 and 44% of the variance in strain.
Introduction
The Naval Service (NS), consisting of the Royal Navy (RN) and Royal Marines (RM), had a psychological strain prevalence rate of 32% in 1999 and 33.5% in 2004 [1] -higher than the rate in the general UK population (18% [2] ) and comparable to that in the UK Police [3] . Strain, measured by the General Health Questionnaire (GHQ) [4] , is a response to external stress, characterized by symptoms of anxiety and depression. The rate was highest in females and in younger personnel serving at sea. Lower levels of commitment to the organization were associated with strain in males and females. Dissatisfaction with the physical work environment was associated with strain in RN females and RM. Role conflict was associated with strain in all groups. Work-family conflict was associated with strain in males, but not in females. Statistical models accounted for 20-30% of the variance in strain.
Although these findings were of use in the formulation of stress management policy, it was considered that the nature of the strain was not well understood. In the NS, deployments and work patterns change both ashore and afloat. Periods of high workload may be interspersed with periods of low workload. A longitudinal study over a 6-month deployment on a warship at sea [5] found a statistically significant drop in the strain rate of males over the course of the deployment. It is conceivable that strain is a transient problem for many and that there is a significant amount of 'churn' (e.g. those reporting high strain in 1999 are unlikely to be the same as those reporting it in 2004).
The link between chronic psychological strain and health is well established. For example, Salonen et al. [6] found that prolonged strain predicted musculoskeletal disorders, nervous system, eye, ear and metabolic diseases and mental disorders in Finnish factory workers studied over a 20-year period. The Whitehall II study showed that an individual's position within the organizational hierarchy was a better predictor of heart attack than obesity, smoking or high blood pressure [7] . Employees in low-grade jobs were almost four times as likely to suffer a heart attack as a permanent secretary at the top of the hierarchy. Schei [8] found that strain was associated with physical inactivity and the consumption of alcohol, tobacco, cannabis and 'junk food' in Norwegian conscripts. The existence of similar associations in the NS would shed light on the processes by which mental and physical disability develop over time. Stansfield et al. [9] measured job characteristics and psychiatric disorder in 10 308 civil servants in the Whitehall II study. Decision latitude (decision authority and skill discretion), job demands and social support were measured in three successive phases 1985-88, 1989 and 1991-93. Effort-reward imbalance (ERI) was also measured. Psychiatric disorder was measured using the GHQ-30. At Phase III, 21% of men and 25% of women were GHQ cases. High efforts combined with low rewards were associated with a high risk of psychiatric disorder.
The two well-researched models of the link between external job demands (occupational stress) and psychological strain are Karasek's [10] Demand-Control Support (DCS) model and Siegrist's [11] ERI model. Karasek's model predicts strain when demands are high and when employees have little control over their work. Social support from management and/or co-workers acts as a buffer to mitigate the effects.
The ERI model focuses on the relation between the extrinsic effort required to do a job and the rewards. Strain occurs when employees perceive an imbalance between effort and reward. This paper reports the first phase of a cohort study to determine the prevalence of chronic versus acute strain in the NS and to investigate links between strain and adverse health outcomes. The scope of the study was expanded to include a wider range of stressors than in 1999 and 2004, including exposure to stressful life events (SLEs). It was not designed to capture data on operational stress, bullying or sexual harassment because these are managed differently.
Methods
This cross-sectional study comprised Phase I of a 5-year cohort study of strain in NS personnel.
The Work and Well-Being Questionnaire (WWBQ) used in the 1999 and 2004 surveys [1] was modified to include scales from the ERI Questionnaire (with permission) [11] . Nine items on satisfaction with living conditions were included after consultation with subject matter experts. Six items on coping technique were included on an empirical basis to distinguish between those who habitually utilize strategies based on avoidance and those who take a more active approach towards work problems. The Positive and Negative Affect Scale (PANAS) is a valid, reliable scale that is used to measure mood [12] . It was included to control for the confounding effects of mood on stressor strain relationships. A modified version of the Holmes and Rahe [13] Social Readjustment Scale was included to measure exposure to SLEs.
Thirty copies of the modified WWBQ were circulated to a convenience sample of volunteer NS personnel on a Monday morning and re-administered to the same individuals on the following Friday to determine testretest reliability and factor structure. In the case of the ERI scales and PANAS, Cronbach's alpha and item-remainder correlations were calculated enabling the scales to be reduced while retaining their psychometric properties.
Factor analysis of the modified WWBQ revealed a very similar factor structure to that of the previous WWBQ regarding physical work environment, autonomy and control, provision of resources, role conflict, organizational commitment, leader support, peer support, work-family conflict, domestic support and intention to leave. The original ERI scale had 17 items and was successfully reduced to four. Cronbach's alpha for the new reduced scale was maintained from 0.726 to 0.720 and the test-retest reliability improved from 0.82 to 0.84. The original overcommitment Scale (OCS) had six items, successfully reduced to three (Cronbach's alpha for the reduced scale was improved from 0.56 to 0.83 and the test-retest reliability increased from 0.86 to 0.87). The SLE scale had good test-retest reliability (0.93 for major events scoring .50 and 0.89 minor events scoring ,50).
Ethical approval was obtained from the Ministry of Defence independent ethics committee.
The sampling procedure and contact methods were as used in the original survey [1] in which the sampling rate was 4.2% for males and 20% for females (the latter to ensure adequate subsample size for analysis). The sample was stratified by branch. The sample sizes were chosen such that the maximum errors on unknown percentages indicating 'X' (e.g. 'strain case') were 1.5% for males and 2.5% for females. Because the 2007 survey was the first phase of a 5-year cohort study, the sample sizes were increased substantially to account for attrition over the 5-year period (to 10% of males and 60% of females).
Questionnaires were posted in January 2007. Nonrespondents were targeted in two subsequent mail-outs in February and April. The survey was closed in July 2007 to allow for returns from distant locations.
All data were initially entered into Microsoft Excel and validated by double data entry cross validation in addition to outlier and range checks. Subsequently, all data were analysed by Statistica v6 (Tulsa, OK, USA). In addition, oblique and orthogonal varimax factor analyses were carried out, confirming the factor structure previously given by the main author of the WWBQ [14] .
Strain was presented as prevalence rates and 95% confidence intervals (CIs) broken down into relevant subsamples e.g. RN versus RM. Forward stepwise regression procedures were carried out by regressing GHQ score as either a continuous variable on the WWBQ predictors or as a strain case by dichotomous discriminant function analyses and confirmatory logistic regression. Residual plots were examined. Only models with significant predictors are reported.
Means and 95% CIs for the WWBQ scale scores were calculated and compared to these previous surveys in order to identify any trends between response rate and scale means.
Results
The sample size was 4949 NS personnel, 407 of whom could not be contacted, resulting in a total of 4542 questionnaires which were sent to personnel. The response rate was 57% (2596 returns). The mean age of the respondents was 34.7 years (compared to 27.9 years for non-respondents, which was significantly lower). Table 1 shows the response rates. Table 1 suggests that males ,25 had the poorest response rate. Overall, the response rates were lower than previous surveys conducted in 2004 (68%) and 1999 (78%) [1] . Table 2 shows that, although some of the 2007 scale scores do differ from previous surveys, there was no systematic trend with declining response rate. The male ratings data are presented separately to demonstrate that although this group had a particularly low response rate, this did not bias their scores.
The 2007 male strain rate was 27.8% (95% CI of 26-30%), which did not differ from the combined strain rate for males in 1999 and 2004 (30.9%, 95% CI of 29-33%). For females, the strain rate was 37.3% (95% CI of 34-40), which also did not differ from the combined 1999/ 2004 strain rate (42.7%, 95% CI of 39-46%). As in previous surveys, the strain rate in females was significantly higher than the strain rate in males.
Exposure to stressors was measured using a five-point Likert scale-a score of 5 indicated a negative affective response to the item and a score of 1 the opposite. A score of 3 indicated neutral. The WWBQ scale scores were summed and the means and standard deviations were calculated (Table 3) .
Overall, the mood of Naval personnel was positive, with commitment to the service, support from leaders and peers and a degree of autonomy and control in their work. Workfamily conflict and lack of resources were rated negatively, as was the balance between effort and reward. There was a high level of overcommitment to task or role. Table 4 presents the results of multiple regression analyses of strain in RN males and females and in the RM. These analyses yielded additive models that identify the variables associated with strain and the percentage of variability in strain accounted for. The right hand column, percentage of variance in strain, shows the increase in variance explained as each stressor is included in the model. In total, the models explain 44% of the variance in strain in RN females, 41% of the variance in strain in RN males and 37% of the variance in strain in the RM.
Discussion
The main predictors of psychological strain were overcommitment to work role and under-commitment to the NS. The strain rate was unchanged since 1999. A small percentage of the explained variance in strain was due to exposure to SLEs.
The main weakness of the present study was the response rate of 57% and the particularly low response rate for younger males. Response rates to the NS surveys have declined markedly since 1999. However, comparing the present data with that of previous surveys with much higher response rates, there appears to be no systematic bias due to low response. A plausible explanation for the declining response rate is increased operational tempo. The rapid rotation of personnel through different deployments may render contact addresses obsolete.
The study has major strengths. The WWBQ is psychometrically robust and grounded on well-validated theories of occupational strain. The sample size is large and previous surveys with high response rates have enabled norms to be established for many of the variables. The models for RN males, RN females and for the RM accounted for 41, 44 and 37% of the variance in strain in these groups. This is a considerably larger proportion of the variance than was accounted for in the analysis of the combined 1999 and 2004 data [1] and is due to the inclusion in the WWBQ of scales from the ERI model, the control of the confounding effects of dispositional mood and the measurement of exposure to SLEs. Whereas the previous surveys [1] found some support for the DCS model with role conflict, a lack of autonomy and control and leader and peer support accounting for a significant proportion of the variance in strain, the present findings present a different perspective. Personnel suffering from strain is likely to be overcommitted to their work role, while lacking commitment to the RN, and, independently, to have been exposed to SLEs outside of work. The OCS accounted for a considerable proportion of the explained variance in strain (18, 14 and 9% of the variance in RN males, females and the RM, respectively). The only strain-related factor from the previous surveys, best conceptualized as a strain buffer, which remained in the 2007 models was organizational commitment. Again, organizational commitment, as a component of the psychosocial work environment, is separate from the DCS model and the findings strongly suggest that attempts to engender commitment to the NS as an organization should be central to future stress management.
Overcommitment is regarded as 'intrinsic effort' in the ERI model. Overcommitted people have difficulty disengaging from work. The survey findings suggest that it is very common in the naval population. Some 54% showed signs of overcommitment, while .9% were classified as strongly overcommitted. Overcommitment may share trait-like features with strain that are derived from neuroticism. People with high levels of neuroticism may have a predisposition to both overcommitment (excessive striving, inability to disengage from work outside of working hours) and strain. This argument is similar to the suggestion that the correlation coefficients were inflated by common method variance due, for example, to response bias such as social desirability or stoicism [15] . A similar argument can be made about the mood data. Several authors have investigated the possibility that the presence of employees with a negative disposition may inflate the relationships between work stressors and strain [16] . This is because such people tend to view everything in a negative light and would be more likely to find work stressors distressing. The mood scores do indeed account for a significant proportion of the explained variance in these models and this may offer a partial explanation of why work stressors such as role conflict that were found to account for significant variance in strain in the prior NS surveys [1] no longer appear in the models. The present findings indicate that the DCS model offers an incomplete description of stress in the NS. Stress will be managed more effectively by focusing on commitment and intrinsic effort. Those most susceptible to strain would be relatively uncommitted to the NS as an organization while having a high level of commitment to their work and low mood. Given the large impact of low organizational commitment, it may be advantageous to explore ways of fostering commitment to the NS and to the peer group. Overcommitment to role should be managed by giving positive feedback, reducing long hours and ensuring appropriate disengagement by, for example, ensuring that annual leave allowances are taken.
Recent research in the Dutch Police Force [17] has indicated that work-home interference is a precursor of burnout and depression. Previous NS surveys have shown work-family conflict to be an important stressor in RN males and in RM. The present version of the WWBQ contained sections on both SLEs and work-family conflict. SLEs were found to be a generic stressor with strain increasing according to the number and severity of events experienced in the last 12 months (events ranged in severity from change in personal habits to death of a family member). Thus, it would seem that for NS personnel, it is not separation from families that is stressful but separation when things go wrong.
Recent research on stress in university academics [18] found that ERI was associated with physical ill-health and low job satisfaction (high efforts associated with ill-health and low rewards with low satisfaction). Overcommitment was strongly related to physical symptoms. The NS cohort is currently being followed until 2012 and a subsequent paper will report on the 6-month prevalence of strain and strain, psychosocial stressors and physical health.
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Key points
• The ERI model provides a better description of acute strain in Naval personnel than the DCS model.
• Neither model provides a complete explanationcommitment to the organization and exposure to stressful events outside of work are also important.
• Generic models of job strain may be of limited applicability to specialized occupations, which may require their own explanatory models if psychological strain at work is to be managed effectively.
